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ANNUAL UPDATE
Shellfish Management Area 14

SCDHEC EQC Bureau of Water

Data Inclusive Dates: Classification Change:

01/01/00 thru 12/31/02 X Yes __ _No

Shordine Survey Completed: _Yes (I)ncreased/(D)ecr eased/(N)one:
| Approved

Prior Report & Date: Annud -2002 N _Cond.Approved
D Redtricted
N __ Prohibited

SUMMARY

The mgority of sampling Sationsin Area 14 showed improvement (lower values) for geometric
mean and/or 90th percentile values subsequent to the previous sanitary survey. Stations 14 and 18 in
Huspah Creek meet the criteriafor an Approved classfication, with each gtation having a 90th
percentile MPN of 23 and 20, respectively. It isrecommended that the harvest classification of
Huspah Creek and Whae Branch Creek extending from station 14-02 (Campbell Creek) to Station
14-18 (Huspah Creek at Bull Point) and continuing to the boundary with Shellfish Management Area 17
be upgraded to Approved. That portion of Huspah Creek upstream of Station 14-18 and extending to
the Area 14 boundary at S.C. Highway 17/21 will remain Redtricted.  Sampling data historically
indicates that feca coliform concentrations a these Sations are impacted by rainfal and freshwater
inflow. The current water quality classfication appears to be the direct result of severe drought
conditions, and may therefore revert to a Restricted classification upon rainfdl pattern normaization.

Annua rainfal recorded at the Beaufort 7SW weether station was significantly below the 30-
year norma amount for 2000 and 2001 (see chart Beaufort Annud Rainfal). Below normd rainfal
continued through May 2002 and by August 2002, the drought status of al 46 countiesin the State,
including Beaufort and Colleton, had been upgraded to extreme. Above normd rainfal beginning in late
Augugt, however, led the S.C. Drought Response Committee to downgrade the drought status
statewide and remove the drought declaration for Beaufort, Charleston and Colleton counties on
November 21, 2002.

INTRODUCTION
PURPOSE AND SCOPE
The authority to regulate the harvest, sanitation, processing and handling of shellfish is granted to

the South Carolina Department of Health and Environmental Control by Section 44-1-140 of the Code
of Laws of South Caroling, 1976, as amended. The Department promulgated Regulation 61-47 which
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provides the rules used to implement this authority and outlines the requirements gpplied in reguleaing
shellfish sanitation in the State  This regulation pecificaly addresses dassfication of shellfish harvesting
areas and requires that al areas be examined by sanitary and bacteriologica surveys and dassified into
an gopropriate shellfish harvedting classfication.

The Nationd Shellfish Sanitation Program (NSSP) Guide For The Control Of Molluscan
Shdllfish is used by the United States Food and Drug Adminigtration (USFDA) to evauate Sate shdlfish
sanitation programs. The NSSP Mode Ordinance requires that a sanitary survey bein place for each
growing area prior to its use as a source of shdlfish for human consumption and prior to the areal's
classification as Approved, Conditionally Approved, Restricted, or Conditionaly Restricted. Each
sanitary survey shdl be updated on an annual basis and accurately reflect changes which have occurred
within the area. Requirement of the annua reevauation include, & aminimum, field observations of
pollution sources, an andysis of water quaity data congsting of the past year’ s data in combination with
gppropriate previoudy collected data, review of reports and effluent samples from pollution sources,
and review of performance standards for discharges impacting the growing area. A brief report
documenting the findings shall aso be provided.

The following criteria consstent with the NSSP Mode Ordinance and S. C. Regulation 61-47
are used in establishing shellfish harvesting cdlassfications:

Approved - Growing areas shdl be classified Approved when the sanitary survey concludes
that feca materia, pathogenic microorganisms, and poisonous or deleterious substances are not present
in concentrations which would render shdllfish unsafe for human consumption. The Approved area
classfication shdl be designated based upon a sanitary survey which includes water samples collected
from gtations in the designated area adjacent to actual or potentia sources of pollution. For waters
sampled under adverse pollution conditions, the median fecal coliform Most Probable Number (MPN)
or the geometric mean MPN shall not exceed fourteen per one hundred milliliters, and not more than ten
percent of the samples shall exceed afecal coliform MPN of forty-three per one hundred milliliters (per
five tube decimd dilution). For waters sampled under a systematic random sampling plan, the geometric
mean fecal coliform Most Probable Number (MPN) shal not exceed fourteen per one hundred
milliliters, and the estimated ninetieth percentile shal not exceed an MPN of forty three (per five tube
decima dilution). Computation of the estimated ninetieth percentile shal be obtained usng NSSP
Guiddines.

Conditionally Approved - Growing areas may be classified Conditionally Approved when
they are subject to temporary conditions of actua or potentia pollution. When such events are
predictable, asin the mafunction of wastewater trestment facilities, non-point source pollution from
rainfal runoff, discharge of amgor river, or potentiad discharges from dock or harbor facilities that may
affect water quaity, a management plan describing conditions under which harvesting will be alowed
shall be adopted by the Department prior to classifying an area as Conditionaly Approved. Where
gppropriate, the management plan for each Conditionaly Approved area shdl include performance
standards for sources of controllable pollution, e.g., wastewater treatment and collection systems,
evauation of each source of pollution, and means of rapidly closing and subsequent reopening areas to
shellfish harvesting. Memorandums of agreements shal be a part of these management plans where
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appropriate.

Restricted - Growing areas shdl be classfied Restricted when sanitary survey data show a
limited degree of pollution or the presence of deleterious or poisonous substances to a degree which
may cause the water quality to fluctuate unpredictably or at such afrequency that a Conditionaly
Approved classfication is not feesble. Shdllfish may be harvested from areas classified as Restricted
only for the purposes of relaying or depuration and only by specia permit issued by the Department and
under Department supervison. For Restricted areas to be utilized as a source of shellstock for
depuration, or as source water for depuration, the feca coliform geometric mean MPN of restricted
waters sampled under adverse pollution conditions shal not exceed eighty-eight per one hundred
milliliters and not more than ten percent of the samples shal exceed aMPN of two hundred and sixty
per one hundred milliliters for afive tube decimd dilution test. For waters sampled under a systematic
random sampling plan, the fecal coliform geometric mean MPN shal not exceed eighty-eight per one
hundred milliliters and the estimated ninetieth percentile shal not exceed an MPN of two hundred and
axty (five tube decimd dilution). Computation of the estimated ninetieth percentile shal be obtained
using NSSP. guidelines.

Conditionally Restricted - Growing areas may be classfied Conditionaly Restricted when
they are subject to temporary conditions of actua or potentia pollution. When such events are
predictable, asin the malfunction of wastewater treatment facilities, non-point source pollution from
rainfal runoff, discharge of amagor river, or potential discharges from dock or harbor facilities that may
affect water quaity, a management plan describing conditions under which harvesting will be alowed
shall be prepared by the Department prior to classifying an area as Conditionaly Redtricted. Where
appropriate, the management plan for each Conditionally Redtricted area shall include performance
standards for sources of controllable pollution (e.g., wastewater trestment and collection systems and an
evauation of each source of pollution) and description of the means of rapidly closing and subsequent
reopening areas to shdlfish harvesting. Memorandums of agreements shdl be a part of these
management plans where gppropriate. Shellfish may be harvested from areas classfied as Conditiondly
Restricted only for the purposes of relaying or depuration and only by permit issued by the Department
and under Department supervision. For Conditionally Restricted areas to be utilized as a source of
shellstock for depuration, the feca coliform geometric mean MPN of Conditiondly Redtricted waters
sampled under adverse pollution conditions shall not exceed eghty-eight per one hundred milliliters and
not more than ten percent of the samples shall exceed aMPN of two hundred and sixty per one
hundred milliliters for afive tube decima dilution test. For waters sampled under a systemétic random
sampling plan, the feca coliform geometric mean MPN shal not exceed eighty-eight per one hundred
milliliters and the estimated ninetieth percentile shal not exceed an MPN of two hundred and sixty (five
tube decimal dilution). Computation of the estimated ninetieth percentile shal be obtained usng NSSP
guiddines.

Prohibited - Growing aress are classfied Prohibited if there is no current sanitary survey or if
the sanitary survey or monitoring data show unsafe levels of fecd materid, pathogenic microorganisms,
or poisonous or deleterious substances in the growing area or indicate that such substances could
potentialy reach quantities which could render shdllfish unfit or unsafe for human consumption.
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BACKGROUND | NFORMATION

Shellfish Growing Area 14 consigts of approximately 47,947 acres of shdllfish growing area
habitat located in Beaufort and Colleton counties. It conssts of portions of the Coosaw River and its
tributaries including Huspah Creek, Whale Branch Creek, and Bull, Combahee, and Ashepoo Rivers.
The areawest of the Combahee River islocated in Beaufort County while the area to the east of the
Combahee River isin Colleton county. The boundary of Area 14 was amended in the 1998 sanitary
survey to include additional portions of Huspah Creek, with the subsequent boundary extending to S.C.
Highway 17 and S.C. Highway 21.

The ared s northern boundary includes S.C. Highway 17 at Huspah Creek, then continues along
an imaginary line crossing the lower portions of Bull River, Combahee River, and Rock Creek, to a
point a the confluence of Mosquito Creek and the Ashepoo River.  The eastern boundary begins at the
confluence of the Ashepoo and Edisto Rivers at Fenwick Cut and ends at the point of Otter Idand. The
southern boundary line crosses &. Helena Sound to Morgan Idand.  The southern boundary then
follows the shoreline of Coosaw River, and includes the areas that drain to Coosaw River, such as
Morgan Back Creek and a portion of McCalley Creek. The Southern boundary adjoinsthe Area 17
boundary a Whale Branch Creek. The western boundary runs parallel to Huspah Creek ending at
S.C. Highway 17.

The harvesting classfications of Area 14 prior to this survey were as follows:

Prohibited: (Adminigrative closure)
1) Campbell Creek, from its headwaters to its confluence with Whae Branch Creek;
2) Hafmoon Creek, from its headwaters to its confluence with Whale Branch Creek;

Restricted:
1) Huspah Creek, from the Shellfish Management Area 14 boundary a S.C. Highway 17
and S.C. Highway 21 and Whale Branch to Station 02 (Campbell Creek at Whale

Branch)

2) Ashepoo River, from Station 21, at the confluence of Mosquito Creek, to Station 19,
(former) Ashepoo River POG

Approved:

The remaining waters of Area 14

The shdlfish industry in South Carolinaiis based on the harvest of the eastern oyster
(Crassostrea virginica) and hard clams (Mercenaria mercenaria). Areasin South Carolina
designated for commercia harvest by the South Carolina Department of Natura Resources (SCDNR)
include State Shellfish Grounds, Culture Permits, and Kings Grant aress.

The generd public is dlowed to harvest on three State Shellfish Grounds (SSG), one Public
Oyster Ground (POG), and one Culture Permit (C-125) in Area 14. State shellfish ground 134 is
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located on Hutchinson Idand, SSG-135 isin the Ashepoo River, and SSG-065 is located on Morgan
Idand. Recregtiond harvesting is alowed for clams and oystersin dl three areas, and commercia
harvesting for clams and oystersis alowed, subject to seasons determined by SCDNR. Recresationd
harvesting only is permitted on the Ashe Idand POG. Culture Permit C-125 isleased to Dusenbury
Seafood.

Shellfish harvesting season in South Carolina extends from September 16 through May 15,
athough actud dates may vary. SCDNR has the authority to dter the shdllfish harvesting season for
management purposes. The South Carolina Department of Hedlth and Environmental Control has the
authority to prohibit shdlfish harvesting when necessary to ensure that dl shellfish harvested in South
Carolina waters are safe for human consumption.

POLLUTION SOURCE SURVEY

SURVEY PROCEDURES

Shoreline surveys of Area 14 were conducted by the Low Country Didtrict Shdllfish Sanitation
daff, by watercraft, vehicle, and on foot, during the survey period and are ongoing.

PoINT SOURCE POLLUTION

Magjor sources of actua or potential pollution (see Figure 4).

PERMITTED SOURCES PERMIT #/TYPE/ DISCHARGE
Nufarm Specidty Products, Inc. (formerly SC000914- diffuser/Campbell Creek
L obeco Products Inc)
Springs Ind/MWamchem NPL ste SC0046701/groundwater remed./McCalley Cr
James J. Davis Elementary School SC0027481- discharge pipe/ditch

A. Municipal and Community Waste Treatment Facilities - James J. Davis Elementary
School is permitted to discharge up to 8,000 gallons per day of trested wastewater to aditch
leading to Halfmoon Creek and Whae Branch Creek. The Whale Branch Elementary and
Middle schools have recently been completed. This Steislocated on the southern shore of
Whae Branch Creek next to the S.C. Highway 21 Bridge. Both schools dispose wastewater
viacentral sawer.

B. Industrial wastes— Nufarm Specialty Products, Incorporated (formerly Lobeco Products
Incorporated) is permitted (NPDES Permit SC0000914) to discharge through a diffuser into
Campbell Creek.

A groundwater remediation system at the Site of the former Springs IndustriesWWamchem
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industria site discharges into the heedwaters of McCadley’s Creek. There is no sewage
component of the discharge. The SCDHEC Divison of Hedlth Hazard Evaluation has reviewed
the ligt of chemicas of concern for the Wamchem site and has concluded that McCalley Creek,
the mgority of whichisin Area 15, could be opened to shellfish harvesting from Station 15-01,
upstream to a proposed new station 15-33, which is gpproximatdy 1.3 miles downstream of
the discharge Ste. Sampling at the two existing stations, 15-01 and 15-01A, in McCadley
Creek has been performed since the 1980's and both stations have historically met statistical
criteriafor an Approved classfication. Station 15-01A is approximately 1.8 miles downstream
of the Wamchem ste. Based upon the above information, the Shellfish Sanitation Section
concluded that there should be no adverse health effects associated with the discharge. The
Shellfish Management Area 14 2001 Annual Update upgraded the tributaries and marsh
adjacent to McCalley Creek from adminigratively Prohibited to the current Approved
harvesting classfication. Thisareais adjacent to that portion of McCalley Creek between
gations 15-01 and 15-01A (aso see Shdllfish Management Area 15 2001 Annua Update).

Marinas — S.C. Regulation 61-47, Shellfish defines Marinaas * any water areawith a structure
(docks, basin, floating docks, etc.) whichis: 1) used for docking or otherwise mooring vessdls,
and, 2) congtructed to provide temporary or permanent docking space for more than ten boats,
or has more than 200 linear feet of docking space” There are currently no permitted marinas
within Area 14.

Radionuclides - Sources of radionuclides have not been identified within Area 14, and
radionuclide monitoring has not been conducted. No other source of poisonous or deleterious
substances has been identified within the area.

NONPOINT SOURCE POLLUTION

A.

Stormwater - Stormwater runoff impacts water quality by transporting feca coliform bacteria
(and other pallutants) from land to the shellfish growing area. Stormwater from roads,
resdences, and agricultural land is directed to the lowest point of eevation which istypicaly the
nearest creek or marsh. In addition, there are freshwater wetland areas, ditches, and
impoundments which drain into tidal creeks.

Condtruction of the Whale Branch Elementary and Middle schools has been completed. This
Steislocated on the southern shore of Whae Branch Creek next to the S.C. Highway 21
Bridge. Thetotd sze of the project is 57 acres, of which the land disturbance areawas 37
acres. Stormwater is collected in three detention ponds and discharges through exiting ditches
to Whale Branch Creek in the vicinity of Station 02.

Mogt land disturbing activities in South Carolinamust comply with the Stormwater Management
and Sediment Reduction Act of 1991. The fina regulations, effective on June 26, 1992,
establish the procedures and minimum standards for a statewide sormwater management
program.  For activities in the eight coastal counties, additional water quaity requirements are
imposed. For al projects, regardless of size, which are located within one-hdf mileof a
recelving water body in the coastdl zone, the criteriafor permanent water quality ponds having a
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permanent pooal isthat they are designed to store the firgt inch of runoff from the entire Ste over
a 24-hour period or storage of the first one inch of runoff from the built-upon portion of the
property, whichever is greater. Storage may be accomplished through retention, detention, or
infiltration systems, as appropriate for the specific Ste. In addition, for those projects that are
located within 1000 feet of shellfish beds, the first one and one half inches of runoff from the
built-upon portion of the property must be retained on site. Since 1992, these regulations have
been applied to the development of residentia subdivisions, golf courses, and business aress.

Agricultural Waste - During the shordline survey of Area 14, smdl herds of cattle were
located adjacent to Bull River and Huspah Creek.

Individual Sewage Treatment and Disposal (ISTD) Systems - Currently, the mgority of
homes and businesses adjacent to Area 14 utilize ISTDs for wastewater disposa. New homes
continue to be built at Bull Point Plantation, a 647-acre residentia development adjacent to
Huspah Creek. Wastewater istreated by individua aerobic treatment units (ATU). Coosaw
Point is a 368-acre devel opment adjacent to Coosaw River. Sewer will be provided to
commercid buildings while the mgority of resdences will utilize ISTDs. The developers have
been granted 188 ISTD permits.

. Wildlife and Domestic Animals - This area supports populations of white-tailed deer,
raccoons, wading birds, migratory waterfowl, and other wildlife, which may contribute to feca
coliform levelsin some areas. Domestic animals present in the areaiinclude dogs, cats, horses,
and goats. A commercia monkey farm islocated on Morgan Idand. Monkeys are fed and
roam free on theidand until being captured and sold.  Additiondly, there are severd
impoundments in the upper reaches of Huspah Creek and aong the Combahee, Chehaw, and
Ashepoo Riversthat are utilized for waterfowl population managemen.

Boat Traffic - The Coosaw River provides accessto St. Helena Sound and the Atlantic
Ocean. The Atlantic Intracoasta Waterway (AIWW) is located in the Coosaw River between
the Ashepoo-Coosaw Cutoff (near Combahee River) and Brickyard Creek. Tugs and barges,
commercia and recreationa vessdls utilize this North/South route.

Hydrographic and Habitat M odification - Hydrographic and habitat modification in
estuarine areas requires both State and Federal approva. Portions of the AIWW require
maintenance dredging. The U.S. Army Corps of Engineers utilizes designated tracts of land
adjacent to the AIWW as dredge spoil sites.

Marine Biotoxins - There have been no documented occurrences of toxic agae affecting
water quality in Area 14. The Department participatesin a State Task Force on Toxic Algae
and maintains a toxic agae emergency response team.

HYDROGRAPHIC AND METEOROLOGICAL CHARACTERISTICS
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PHYSIOGRAPHY

Areal4is part of the St. Helena Sound estuary which is a drowned river valey/bar built system
containing numerous marsh idands and tidd creeks. It isamong the largest of the South Atlantic
esuaries. The average depth of the estuary is approximately 12 feet at mid-tidelevel. Extengive shdlow
areas and numerous tiddl flats exist within the estuary. The AIWW (12 feet & MLW) isthe only
maintained navigationa channel (NOAA, 1994).

Tides - Tidesin Area 14 are semidiurna, congsting of two low and high tides each lunar day.
Mean tidd rangeis 5.9 feet during normd tides and 6.9 feet during spring tides. The greatest tidal
ranges of the year typicaly occur around full moon during the months of September through December.
Thereis condderable variation in the norma tide range due to the prevailing strength and direction of
winds.

Rainfall - Rainfal data used in this survey is collected at aweather Sation located at the City of
Beaufort WWTP (station 380559- Beaufort 7 SW). Therainfal gaugeistypicaly read a about 7:00
AM and the rainfal amount is recorded for that date. As most shellfish samples are collected after 7:00
AM, therainfdl for the sample date + 24 hours has been added to the rainfdl summary teble. Rainfall
for the sample date + 24 hours may correlate better and help to explain elevated fecd coliform
concentrations in sample results, particularly if there was zero rainfal on the date of or prior to sampling.

Annud rainfal averages gpproximatdly fifty-one inches, with August being the wettest month. A
chart showing yearly rainfdl amounts for the years 1997 through 2002 is attached.  Approximately
40% of the annud rainfdl fdlsin the three-month period from June to August. Westher patterns during
this time period are often characterized by thunderstorms and shower activity of a short duration. In
addition, these three months aso have the highest numbers of days with rainfall greater than oneinch.
The months of December through March hitoricaly have the greatest number of days with rainfal
exceeding 0.10 inches and 0.50 inches. Rainfall events during these months are typicdly of alonger
duration.

The effects of El Nifio were first experienced as early as March of 1997, in the form of
decreased rainfall. Rainfal amounts were below norma until mid-summer when the warm phase H
Nifio effects were observed in the form of above normd rainfal. Thefull influence of El Nifio with
regard to rainfal was observed in the fal, when amounts were recorded in excess of the 30-year
average. This“warm and wet” trend continued through April, 1998. The 102-year (1895-1996) El
Nifio average rainfal for November to March for thisregion of S.C. is about 125% of the normal
rainfal amournt.

Annua rainfal recorded at the Beaufort 7SW weether station was significantly below the 30-
year norma amount for 2000 and 2001 (see chart Beaufort Annuad Rainfal). Below normd rainfal
continued through May 2002 and by August 2002, the drought status of al 46 countiesin the State,
including Beaufort and Colleton, had been upgraded to extreme. Above normd ranfal beginning in late
August, however, led the S.C. Drought Response Committee to downgrade the drought status
statewide and remove the drought declaration for Beaufort, Charleston and Colleton counties on
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November 21, 2002.

Winds - The prevailing wind direction between February and September ranges between South
and South- Southwest (180 to 200 degrees) and between October and January is North- Northeast (20
degrees). The annuad mean wind speed is 8.5 MPH, with August having the lowest (7.3 MPH) and
March the highest (10.0 MPH) mean wind speed.

River Discharges - The South Edigto River originatesin the midlands of South Carolina and
flows gpproximately 140 miles through the piedmont and coasta plain until it enters the Atlantic Ocean
a Edisto Beach. Itisthe St. Helena Sound estuary’ s mgjor freshwater source. The river discharges at
an average rate of 2631 cubic feet per second. There is some exchange between Area 13 and Area 14
via Fenwick Cut, which connects the South Edisto and Ashepoo Rivers.

In Area 14, the Ashepoo River and Salkahatchie/Combahee Rivers are the main sources of the
freshwater inflow. There gppears to be sgnificant impact, in the form of low sdinities and high feca
coliform concentrations, to stations 21, 20, 19, 8 and 5, particularly in the winter and spring.

WATER QUALITY STUDIES
DESCRIPTION OF THE PROGRAM

The Department currently utilizes a systematic random sampling (SRS) strategy within Area 14
in lieu of sampling under adverse pollution conditions. In order to comply with NSSP guiddines, a
minimum of thirty samples are required to be collected and analyzed from each station during the review
period. Sampling dates are computer generated prior to the beginning of each quarterly period thereby
insuring random selection with respect to tidd stage and weather. Day of week sdlection criteriais
limited to Mondays, Tuesdays, and Wednesdays due to shipping requirements and laboratory
manpower congraints. Sample schedules are rarely dtered.

During July, 1998, an updated data analys's procedure was formaized. Samples utilized for
classfication purposes are limited to those samples collected in accordance with the SRS for a 36-
month period beginning January 1 and ending December 31. This dlows for amaximum of 36 samples
per station yet provides a Six-sample “cushion” (above the NSSP required 30 minimum) for broken
samples, lab error, breskdowns, etc. Thisaso alows each annua report to meet the NSSP Triennia
Review sampling criteria

Fve hundred twenty-five (525) SRS surface water quality samples (<1.0 ft. deep) were
collected for bacteriologica andyses and classfication purposes from 15 active water quaity sampling
dations in Area 14 during the period January 1, 2000 through December 31, 2002. No samples were
collected in June, 2002 due to lack of an operating boat. The samples were collected in 120 ml amber
glass bottles, immediately placed on ice and transported to the South Carolina Department of Health
and Environmenta Control's Trident Digtrict Environmenta Quality Control |aboratory a North
Charleston, South Carolina or the Low Country Digtrict laboratory at Beaufort, South Carolina An
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additional 120 ml water sample was included with each shipment as atemperature control. Upon
receipt at the laboratory, sample sets that exceeded a 30-hour holding time or contained atemperature
control > 10 degrees C. were discarded. Samples collected after September 1, 1986 have been
andyzed using the five tubefthree dilution modified A-1 method described by Nuefeld (1985).

Surface water temperatures were measured utilizing hand-held, laboratory-qudity caibrated
centigrade thermometers. Sdinity measurements were measured in the laboratory using autometic
temperature compensated refractometers. Additiona field data includes ambient air temperature, wind
direction, tidd stage and date and time of sampling. Tidd stages were determined Nautica Software's
Tides and Currents, Version 2 (1996).

M ONITORING RESULTS

Stations 2, 4, 5, 8, 9, 10, 11, 12A, 13, 14, 16A, 18, 19, and 20 did not exceed a fecal
coliform MPN geometric mean of 14 nor afecal coliform MPN estimated 90th percentile vaue of 43,
thus meseting the statistical criteriafor Approved classfication. Station 21 exceeded afecd coliform
MPN geometric mean vaue of 14 and afeca coliform MPN estimated 90th percentile vaue of 43, thus
mesting the Satisticd criteriafor a Restricted classification.

CONCLUSIONS

Based on review of feca coliform bacteriologica data and the pollution source survey, Area 14
Isimpacted by three actud or potentia sources of pollution.

NONPOINT SOURCE RUNOFF

The primary source of elevated fecal coliform bacteria concentrations in Area 14 appears to be
nonpoint source in origin. The impact of rainfal on water qudity is greater in headwaters areas such as
Huspah Creek/Wha e Branch than in the more open water aress of the Coosaw River. Possible
sources of feca coliform bacteria contamination include failing septic systems, pets, domegtic animas
such as horses and cows, wildlife, and drainage from roads and freshwater wetlands.

FRESHWATER | NFLOW

Lower dinity and elevated feca coliform bacteria concentrations associated with freshwater
inflow from the Ashepoo and Combahee Rivers and Huspah Creek affects water quality at sations 2,
13, 14, 18, 19, 20, and 21 in Area 14. Lower salinities normaly occur in the period between January
and April. Thiswas particularly evident during the El Nifio event between November, 1997 and April,
1998 when the area received abnormally high rainfall. Elevated bacteria concentrations also occur
following rainfdl events (>1.00 inches) and in samples collected at low tide.

Drainage from freshwater wetlands and waterfowl impoundments in these areas are probable
sources of elevated feca coliform bacteria concentrations. Abnormaly high rainfall and river flow
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pushes river water with its' low sdinity and corresponding high feca coliform bacteria concentrations
further downstream throughout Area 14.

INDIVIDUAL SEWAGE TREATMENT AND DI1SPOSAL SYSTEMS

Almost al homes adjacent to shdllfish watersin Area 14 are served by ISTDs. Soilsin most
aress are consdered to be suitable for ISTDs and systems should operate properly if maintained.
However, many older homes with “grandfathered” systems may not meet current standards.

RECOMMENDATIONS

Stations 14 and 18 in Huspah Creek meet the criteriafor an Approved classfication, with each
dtation having a 90th percentile MPN of 23 and 20, respectively. It is recommended that the harvest
classfication of Huspah Creek and Whale Branch Creek, from station 14-02 at Campbell Creek to
station 14-18, Huspah Creek at Bull Point, and to the boundary with Shellfish Management Area 17 be
upgraded to Approved. That portion of Huspah Creek upstream of station 14-18 to the Area 14
boundary a Highway 17/21 will remain Redtricted.  Sampling data higtoricaly indicates thet fecal
coliform concentrations a these ations are impacted by rainfal and freshwater inflow. The current
water quality classfication gppears to be the direct result of severe drought conditions, and will likely
revert to a Redtricted classfication upon rainfal pattern normalization

The shoreline survey and bacteriologica datareview of shellfish Management Area 14 indicate
that changes in classification boundary descriptions are gppropriate. The following growing waters
classfication of Area 14 will be asfollows (see dso Current Shellfish Growing Waters Map).

Prohibited: (Adminigrative closure)
1) Campbell Creek, from its headwaters to its confluence with Whae Branch Creek;
2) Halfmoon Creek, from its headwaters to its confluence with Whale Branch Creek;

Restricted:

1) Huspah Creek, from the Shellfish Management Area 14 boundary a S.C. Highway 17
and S.C. Highway 21 to station 14-18, Huspah Creek at Bull Point

2) Ashepoo River, from gation 21, at the confluence of Mosquito Creek, to station 19,
(former) Ashepoo River POG

Approved:
The remaining waters of Area 14

Station Addition: None

Andysis of sampling datafor Area 14 demongtrates the probability of asgnificant impact from
rainfall exceeding 4.00" in a24 hour period. Therefore, a precautionary closure of area 14 will be
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implemented following rainfal events of greeter than 4.00" in a 24 hour period, as measured at the
Beaufort-7-SW Weather Station. This methodology is associated with the concept of the Probable
Maximum Precipitation (PMP). PMP estimates for the coastal United States has been published in a
series of hydro-meteorologica reports (HMRs) by the Nationa Weeather Service (National Weather
Service). PMP estimates for South Carolina s growing aress are derived from HMRs 51, 52, and 53
(National Research Council, 1985).

Area 14 July 2003 Annual Update / Page 13



REFERENCES

American Public Hedlth Association, Inc., 1970. Recommended procedures for the examination of
seawater and shellfish. Fourth Edition. American Public Hedth Association, Inc., New
York, N.Y. P. 105.

Nationd Oceanic and Atmospheric Adminigration, 1995. Tide tables 1995, high and low water
predictions, East coast of North and South America including Greenland. Nationa
Oceanic and Atmospheric Adminigtration, Washington, D.C. p. 301.

Nationd Oceanic and Atmospheric Adminigtration, 1994. Salinity Characteristics of South Atlantic
Estuaries. National Oceanic and Atmospheric Administration, Silver Spring, Md.

Nationa Research Council, 1985, “Safety of Dams - Flood and Earthquake Criteria” Nationd
Academy Press, Washington DC.

Nationa Shellfish Sanitation Program (NSSP) -- Guide for the Control of Molluscan
Shellfish, 1997 Revison. U.S. Department of Health and Human Services, Washington, D.C.

Nationa Weather Service. The National Oceanic and Atmospheric Adminigtration. Precipitation
Frequency Atlas of the Western US. NOAA AtlasIl. Superintendent of Documents, US
Government Printing Office - Washington DC.

Nuefeld, N., 1985. Procedures of the Bacteriological Examination of Seawater and Shellfish. p.
37-63. InA. E. Greenberg and D. A. Hunt (ed.) Laboratory procedures for the examination of
seawater and shellfish, Fifth Edition. American Public Hedlth Association, Washington, D.C.

Payne, D.C. Shellfish Management Area 14 2002 Annual Update, July, 2002. South Carolina
Department of Hedth and Environmenta Control, Columbia, S.C.

Payne, D.C. and Pearson, D.M., Shellfish Management Area 14 2001 Annual Update, July, 2001.
South Carolina Department of Hedlth and Environmental Control, Columbia, S.C.

Payne, D.C. and Pearson, D.M. Shellfish Management Area 14 2000 Annual Update, July, 2000.
South Carolina Department of Hedlth and Environmental Control, Columbia, S.C.

South Carolina Department of Hedth and Environmental Control, 1976. Rules and Regulations

Relating to Shellfish. South Carolina Department of Health and Environmenta Control,
Columbia, S.C. p. 88.

Area 14 July 2003 Annua Update / Page 14



TABLE #1

Shellfish Management Area 14
Water Quality Sampling Stations Description

Station Description

02 Campbel Creek at Whae Branch

04  Bull River Inlet and Coosaw River

05 Combahee River Inlet and Coosaw River

08 Ashepoo River at St. Helena Sound - Black Can Buoy

09 S Helena Sound at Morgan Back Creek

10  Parrot Creek and Coosaw River, Marker #1

11  Sam's Point and Coosaw River

12A  Confluence of Coosaw River and Whae Branch

13  Hafmoon Creek at Whale Branch

14  Huspah Creek at Railroad Trestle

16A 2000 Feet Southeast of Mouth of Fish Creek

18  Huspah Creek at Bull Point - Whale Branch POG

19  Ashepoo River POG

20  Cut Between the South Edisto River and the Ashepoo River

21  Confluence of Mosguito Creek and Ashepoo River
(Tota 15)
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Fgure 3.
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Station # ®

TABLE #2

Shellfish Management Area 14

FecaL CoLIFOrRM BACTERIOLOGICAL DATA SUMMARY
from Shellfish Water Quality Sampling Stations between

January 1, 1999 and December 31, 2001

Samples

GeoMean

90th %ile

Water Qlty

Classification

Station #®

Samples

GeoMean

90th %ile

Water Qlty

Classification

A - Approved CA - Conditiondly Approved R - Redtricted

RND - Restricted/No Depuration

P - Prohibited
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Table #3

WATER QUALITY
SAMPLING STATIONSDATA

Shellfish Management Area 14
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BACTERIOLOGICAL DATA

Data for each shellfish station listed in this report’ s “ Fecal
Coliform Bacteriological Data Summary Table” and in other
shellfish reports, can be obtained through South Carolina’ s
Department of Health and Environmental Control - Freedom of
Information office at the address bel ow.

Freedom of Information
2600 Bull Street
Columbia, SC 29201

Any explanation or clarity needed on the report’s content can
be obtained by contacting the preparer(s), and/or reviewer(s) listed
on the cover page.



TABLE #4

RAINFALL DATA

Shellfish Management Area 14
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A SUMMARY OF RAINFALL:

TABLE #4
Shellfish Management Area 14
During and Prior To Fecal Coliform Sampling

Sample Sample Date Sample  Sample Date Sample Date Sample Date
Date + 24 hours Date - 24 hours - 48 hours - 72 hours
01/17/00 0.01" 0.00" 0.00" 0.00" 0.00"
02/02/00 0.00" 0.00" 0.00" 0.34" 0.41"
03/07/00 0.00" 0.00" 0.00" 0.12" 1.45"
04/12/00 0.00" 0.00" 0.00" 0.00" 0.27"
05/23/00 0.00" 0.00" 0.00" 0.00" 0.00"
06/07/00 0.00" 0.00" 0.20" 0.47" 0.00"
07/25/00 0.00" 1.37" 0.30" 0.00" 0.00"
08/02/00 0.00" 0.00" 0.00" 0.63" 0.00"
09/11/00 0.00" 0.00" 0.00" 0.00" 0.03"
10/17/00 0.00" 0.00" 0.00" 0.00" 0.00"
11/13/00 0.03" 0.00" 0.00" 0.00" 0.00"
12/06/00 0.00" 0.00" 0.00" 0.00" 0.07"
01/02/01 0.00" 0.00" 0.00" 0.00" 0.00"
02/26/01 0.00" 0.06" 0.00" 0.00" 0.35"
03/14/01 0.15" 0.00" 0.77" 0.00" 0.00"
04/09/01 0.00" 0.00" 0.00" 0.00" 0.00"
05/23/01 0.00" 0.05" 0.00" 0.00" 0.00"
06/11/01 0.05" 0.05" no data 0.24" 0.29"
07/17/01 0.00" 0.00" 0.00" 0.00" 0.28"
08/08/01 0.00" 0.00" no data 0.10" 0.01"
09/24/01 0.90" 0.04" no data no data 0.00"
10/15/01 0.00" 0.00" no data no data 0.02"
11/27/01 no data 0.00" 0.00" 0.03" 0.00"
12/03/01 0.00" 0.00" 0.00" 0.00" 0.00"
01/16/02 0.00” 0.00” 0.40” 0.00” no data
02/06/02 1.01” 0.02” 0.00” 0.00” no data
03/06/02 0.00” 0.00” 0.00” 0.05” no data
04/23/02 0.00” 0.00” 0.00” 0.00” 0.00”
05/13/02 0.11” 0.00” 0.00” 0.00” 0.00”
07/22/02 1.21” 3.85” 0.63” 0.02” no data
08/06/02 0.49” 0.00” no data 0.02” no data
09/30/02 0.05” 2.05" no data no data 0.51”
10/15/02 0.02” 0.05” 0.04” 0.04” no data
11/04/02 0.25” 0.00” 0.00” 0.00” 0.00”
12/10/02 0.35” 0.73” no data no data no data

Amounts Shown Are per Day, not Cumulative /  Station 380559 - Beaufort 7 - SW




ANNUAL TABLE OF DAILY RAINFALL DATA
SOURCE: City of Beaufort Wastewater Treatment Plant
Beaufort, SC (Station #380559 / 7-SW)

2000 | JAN | FEB | MAR | APR | MAY | JUN | JUL | AUG | SEP | OCT NOV DEC
1st 0.00 [ 0.00 [ 0.00 { 0.00 [ 0.00 [ 0.00 [ 0.00 [ 0.00 [ 0.00 [ 0.00 0.00 0.00
2nd 0.00 [ 0.00 [ 0.00 [ 0.00 [ 0.00 [ 0.00 [ 0.00 [ 0.00 [ 0.12 | 0.00 0.00 0.00
3rd 0.00 [ 0.00 [ 0.00 { 0.00 [ 0.00 [ 0.00 [ 0.00 [ 0.00 [ 0.25 | 0.00 0.00 0.07
4th 0.00 [ 0.00 [ 1.45 | 0.00 [ 0.00 [ 0.00 [ 0.00 [ 1.72 | 1.72 | 0.00 0.00 0.00
5th 0.16 | 0.00 | 0.22 [ 0.00 [ 0.00 [ 0.47 [ 0.00 [ 0.53 [ 0.37 | 0.05 0.16 0.00
6th 0.00 [ 0.00 | 0.00 [ 0.00 [ 0.00 [ 0.20 [ 0.00 [ 0.00 [ 3.52 | 0.01 0.00 0.00
7th 0.00 [ 0.00 [ 0.00 { 0.00 [ 0.00 [ 0.00 [ 0.38 [ 0.00 [ 0.00 [ 0.00 0.01 0.00
8th 0.00 [ 0.00 | 0.00 [ 0.00 [ 0.00 [ 0.00 [ 0.00 [ 0.00 [ 0.03 | 0.00 0.00 0.00
9th 0.00 [ 0.00 [ 0.00 { 0.27 [ 0.00 [ 0.00 [ 0.00 [ 0.00 [ 0.00 [ 0.00 0.00 0.00
10th 0.01 [ 0.00 [ 0.00 [ 0.00 [ 0.00 [ 0.00 [ 0.00 [ 0.00 [ 0.00 | 0.00 0.00 0.93
11th 0.38 [ 0.00 [ 0.00 { 0.00 [ 0.00 [ 0.00 [ 0.00 [ 0.00 [ 0.00 [ 0.00 0.00 0.07
12th 0.00 [ 0.00 | 0.00 [ 0.00 [ 0.00 [ 0.00 [ 0.50 [ 0.17 [ 0.00 | 0.00 0.00 0.01
13th 0.00 [ 0.00 [ 0.00 { 0.00 [ 0.00 [ 0.00 [ 0.03 [ 0.03 [ 0.00 [ 0.00 0.00 0.00
14th 0.00 [ 0.60 | 0.00 [ 0.21 | 0.00 [ 0.00 [ 0.00 [ 0.00 [ 0.00 | 0.00 0.03 0.00
15th 0.00 [ 0.87 | 0.00 { 1.03 [ 0.00 [ 0.00 [ 0.15 [ 0.00 [ 0.00 [ 0.00 0.00 0.02
16th 0.00 [ 0.00 [ 0.00 [ 0.00 [ 0.00 [ 0.00 [ 0.00 [ 0.00 [ 0.00 | 0.00 0.00 0.01
17th 0.00 { 0.00 { 1.23 [ 0.00 [ 0.00 [ 0.00 [ 0.00 [ 0.00 [ 0.00 [ 0.00 0.15 0.00
18th 0.01 [ 0.00 [ 0.00 [ 0.00 [ 0.00 [ 0.00 [ 0.00 [ 0.00 [ 0.83 | 0.00 0.00 0.00
19th 0.10 [ 0.00 [ 0.00 { 0.00 [ 0.00 [ 0.33 [ 0.00 [ 0.41 [ 0.18 | 0.00 0.39 0.00
20th 0.17 | 0.03 | 1.51 | 0.00 [ 0.00 [ 0.36 [ 0.00 [ 0.00 [ 0.00 | 0.00 0.70 0.09
21st 0.00 [ 0.00 [ 0.26 [ 0.00 [ 0.00 [ 0.06 [ 0.00 [ 0.00 [ 0.23 | 0.00 0.00 0.00
22nd | 0.00 [ 0.00 [ 0.00 [ 0.00 [ 0.00 [ 0.03 [ 0.00 [ 0.00 [ 0.00 | 0.00 0.00 0.00
23rd 0.07 | 0.00 [ 0.00 { 0.00 [ 0.00 [ 0.00 [ 0.00 [ 0.00 [ 0.60 [ 0.00 0.00 0.00
24th 0.29 | 0.00 | 0.00 [ 0.00 [ 0.00 [ 0.05 [ 0.30 [ 0.00 [ 0.00 | 0.00 0.00 0.00
25th 0.72 | 0.00 | 0.00 [ 0.61 [ 0.00 [ 0.00 [ 1.37 [ 0.00 [ 0.00 [ 0.00 0.67 0.00
26th 0.00 [ 0.00 | 0.00 [ 0.00 [ 0.00 [ 0.00 [ 0.00 [ 0.00 [ 0.00 | 0.00 0.20 0.00
27th 0.00 [ 0.00 { 0.00 { 0.00 [ 0.38 [ 0.00 [ 0.00 [ 0.00 [ 0.00 [ 0.00 0.00 0.00
28th 0.00 [ 0.21 | 0.15 | 0.23 | 0.00 [ 0.45 [ 0.1213 [ 3.00 [ 0.00 | 0.00 0.00 0.06
29th 0.74 | 0.00 [ 0.00 [ 0.00 [ 0.00 [ 0.40 [ 0.00 [ 0.00 [ 0.00 [ 0.00 0.00 1.44
30th 0.41 0.00 | 0.46 | 0.00 [ 0.10 [ 0.00 [ 0.00 [ 0.00 [ 0.00 0.00 0.00
31st 0.34 0.38 0.00 0.63 [ 0.00 0.00 0.00

(Monthly Figures) Year's Rainfall Total: 37.82
SUM 340 [ 171 | 490 [ 2.71 | 0.38 [ 245 [ 3.49 | 586 [ 7.85 | 0.06 2.31 2.70
MAX | 0.74 | 0.87 | 151 [ 1.03 [ 0.38 [ 0.47 | 1.37 | 3.00 | 3.52 | 0.05 0.70 1.44
MIN 0.00 [ 0.00 [ 0.00 { 0.00 [ 0.00 [ 0.00 [ 0.00 [ 0.00 [ 0.00 [ 0.00 0.00 0.00
AVG 0.11 | 0.06 | 0.16 | 0.09 [ 0.01 [ 0.08 [ 0.11 [ 0.19 [ 0.26 | 0.00 0.08 0.09

Note:"--" denotes missing data
(Shellfish Management Areas 14, 15, 16A, 16B, 17, 18, 19)




ANNUAL TABLE OF DAILY RAINFALL DATA
SOURCE: City of Beaufort Wastewater Treatment Plant
Beaufort, SC (Station #380559 / 7-SW)

2001 | JAN | FEB | MAR | APR | MAY | JUN | JUL | AUG | SEP | OCT NOV DEC
1st 0.00 [ 0.00 [ 0.00 [ 0.00 [ 0.00 -- 0.00 [ 0.00 -- 0.00 0.00 0.00
2nd 0.00 | 0.00 [ 0.00 [ 0.00 [ 0.00 -- 0.04 [ 0.00 -- 0.00 0.00 0.00
3rd 0.00 [ 0.00 [ 0.03 [ 0.00 [ 0.00 -- 0.02 [ 0.00 -- 0.00 0.00 0.00
4th 0.00 | 0.18 | 0.85 | 0.04 [ 0.00 [ 0.41 [ 0.42 [ 0.00 [ 0.75 | 0.00 0.00 0.00
5th 0.00 [ 0.08 [ 0.02 [ 0.00 [ 0.00 -- 0.59 [ 0.01 [ 1.30 [ 0.00 0.00 0.00
6th 0.00 | 0.00 [ 0.00 [ 0.00 [ 0.00 -- 0.00 | 0.10 [ 0.13 | 0.00 0.00 0.00
7th 0.00 [ 0.00 [ 0.00 [ 0.00 [ 0.00 -- 0.00 [ 0.00 [ 0.23 [ 0.25 0.00 0.00
8th 0.02 [ 0.00 | 0.00 [ 0.00 [ 0.00 [ 0.29 [ 0.00 [ 0.00 [ 0.23 | 0.00 0.00 0.00
9th 0.31 [ 0.00 [ 0.00 { 0.00 [ 0.00 [ 0.24 [ 0.00 [ 0.00 [ 0.02 | 0.00 0.00 0.48
10th 0.00 [ 0.00 [ 0.00 [ 0.00 [ 0.00 [ 0.05 [ 0.00 [ 0.02 [ 0.05 | 0.00 -- 0.00
11th 0.00 [ 0.06 [ 0.00 [ 0.00 [ 0.00 [ 0.05 [ 0.00 -- 0.00 [ 0.00 -- 0.63
12th 0.10 | 0.70 | 0.00 [ 0.00 [ 0.00 [ 1.30 [ 0.00 [ 0.00 [ 0.05 | 0.02 0.00 0.06
13th 0.09 [ 0.06 [ 0.77 [ 0.00 [ 0.00 -- 1.06 | 1.58 | 0.00 -- 0.00 0.00
14th 0.00 [ 0.02 | 0.00 [ 0.20 [ 0.00 [ 0.20 | 0.28 | 0.66 | 0.00 -- 0.00 0.00
15th 0.00 [ 0.00 [ 0.25 [ 0.00 [ 0.00 -- 0.00 [ 0.00 [ 0.00 [ 0.00 0.00 --
16th 0.00 [ 0.00 [ 0.80 [ 0.20 [ 0.00 -- 0.00 [ 0.00 [ 0.00 [ 0.00 0.00 --
17th 0.00 | 0.11 [ 0.00 [ 0.00 [ 0.00 -- 0.00 [ 0.00 [ 0.00 [ 0.00 -- 0.00
18th 0.03 [ 0.00 | 0.00 [ 0.00 [ 0.00 [ 0.04 [ 0.00 [ 2.37 [ 0.00 | 0.00 -- 0.07
19th 0.00 [ 0.00 [ 0.00 [ 0.00 [ 0.00 -- 0.00 | 2.30 [ 0.00 [ 0.00 0.00 0.00
20th 0.45 | 0.00 [ 1.05 [ 0.00 [ 0.00 [ 0.22 [ 0.00 [ 0.45 | 0.00 -- 0.00 0.00
21st 0.00 [ 0.00 [ 051 [ 0.00 [ 0.00 [ 0.11 -- 1.02 | 0.00 -- 0.00 0.00
22nd [ 0.00 [ 0.03 [ 0.00 [ 0.00 [ 0.00 | 0.00 -- 0.00 -- 0.00 0.00 0.00
23rd 0.00 [ 0.35 [ 0.00 [ 0.00 [ 0.05 [ 0.04 [ 0.03 [ 0.00 -- 0.00 -- 0.00
24th 0.00 [ 0.00 [ 0.00 [ 0.00 [ 0.00 [ 0.05 [ 1.00 [ 0.00 [ 0.04 | 0.00 0.00 0.02
25th 0.00 [ 0.00 [ 0.01 [ 0.00 [ 0.00 -- 1.10 | 0.00 | 0.90 | 0.00 0.03 0.00
26th 0.00 | 0.06 | 0.00 [ 0.27 | 0.00 [ 0.28 [ 0.03 [ 0.00 [ 0.01 | 0.00 0.00 0.00
27th 0.00 [ 0.00 [ 0.00 { 0.00 [ 0.00 [ 0.28 [ 0.08 [ 0.00 [ 0.00 [ 0.00 0.00 0.00
28th 0.00 [ 0.01 [ 0.00 [ 0.00 [ 0.00 [ 0.01 -- 0.00 [ 0.00 -- -- 0.00
29th 0.00 0.21 | 0.00 [ 0.00 -- 0.00 [ 0.00 [ 0.00 0.00 0.00
30th 0.00 0.95 [ 0.00 [ 0.40 0.00 | 0.02 [ 0.00 [ 0.00 0.00 0.00
31st 0.80 0.03 0.00 0.00 0.00 0.00

(Monthly Figures) Year's Rainfall Total: 32.02
SUM 180 | 166 | 538 | 0.71 | 045 | 357 | 465 | 853 | 3.71 | 0.27 0.03 1.26
MAX | 0.80 [ 0.70 | 1.05 [ 0.27 | 0.40 [ 1.30 | 1.10 | 2.37 | 1.30 | 0.25 0.03 0.63
MIN 0.00 [ 0.00 [ 0.00 { 0.00 [ 0.00 [ 0.00 [ 0.00 [ 0.00 [ 0.00 [ 0.00 0.00 0.00
AVG 0.06 | 0.06 | 0.127 | 0.02 | 0.01 | 0.22 [ 0.27 [ 0.29 | 0.15 | 0.01 0.00 0.04

Note:"--" denotes missing data
(Shellfish Management Areas 14, 15, 16A, 16B, 17, 18, 19)




ANNUAL TABLE OF DAILY RAINFALL DATA
SOURCE: City of Beaufort Wastewater Treatment Plant
Beaufort, SC (Station #380559 / 7-SW)

2002 | JAN | FEB | MAR | APR | MAY | JUN | JUL | AUG | SEP | OCT NOV DEC
1st 0.00 [ 0.00 [ 0.00 [ 2.60 [ 0.00 [ 0.00 -- 0.81 [ 0.65 [ 0.05 0.00 0.00
2nd 0.10 | 0.00 -- 0.00 | 0.00 [ 0.00 [ 0.00 [ 0.02 [ 0.06 | 0.15 0.00 0.00
3rd 0.50 -- -- 0.00 [ 0.00 [ 0.00 [ 0.00 -- 0.16 [ 0.00 0.00 0.00
4th 0.08 | 0.00 [ 0.05 [ 0.00 -- 0.00 | 0.00 [ 0.02 [ 0.00 -- 0.00 0.00
5th -- 0.00 [ 0.00 [ 0.00 [ 0.00 [ 0.00 [ 0.00 -- 0.00 -- 0.25 0.00
6th -- 0.02 | 0.00 { 0.00 [ 0.00 [ 0.00 [ 0.01 [ 0.00 [ 0.00 | 0.00 0.78 0.13
7th 0.00 { 1.01 [ 0.00 [ 0.00 [ 0.00 [ 0.00 -- 0.49 [ 0.00 [ 0.02 0.04 --
8th 0.00 | 0.25 [ 0.00 [ 0.02 -- 0.00 [ 0.00 [ 0.00 [ 0.00 [ 0.00 0.00 --
9th 0.00 [ 0.00 [ 0.00 { 0.07 [ 0.00 [ 0.00 [ 0.00 [ 0.00 [ 0.00 [ 0.00 0.00 --
10th 0.00 | 0.27 | 0.00 [ 0.41 [ 0.00 [ 0.00 [ 0.28 | 0.00 -- 1.85 1.12 0.73
11th 0.00 [ 0.15 [ 0.00 [ 0.04 [ 0.00 [ 0.00 [ 0.00 [ 0.00 | 0.00 -- 0.00 0.35
12th 0.00 [ 0.00 [ 0.00 -- 0.00 [ 0.00 [ 2.16 [ 0.00 [ 0.00 [ 0.04 1.20 0.04
13th -- 0.00 [ 0.35 [ 0.00 [ 0.00 [ 0.00 -- 0.00 -- 0.04 0.89 0.56
14th 0.00 [ 0.00 [ 0.00 [ 0.00 [ 0.21 [ 0.00 [ 0.60 [ 0.07 [ 0.90 | 0.05 0.00 0.03
15th 0.40 [ 0.00 [ 0.00 [ 0.00 [ 0.00 [ 0.00 [ 0.00 [ 0.00 [ 0.56 | 0.02 0.00 0.00
16th 0.00 -- -- 0.00 [ 0.00 [ 0.00 [ 0.00 [ 0.00 [ 0.00 [ 0.00 0.00 0.00
17th 0.00 -- -- 0.00 [ 0.00 -- 0.00 -- 0.00 [ 0.00 1.59 0.00
18th 0.00 [ 0.00 [ 0.03 [ 0.00 [ 0.00 [ 0.02 [ 0.00 [ 0.25 | 0.22 | 0.00 0.03 0.00
19th -- 0.00 [ 0.00 { 0.00 [ 1.120 [ 0.63 [ 0.00 [ 0.02 [ 0.16 | 0.00 0.00 0.04
20th -- 0.00 [ 0.00 [ 0.00 [ 0.00 [ 3.85 -- 0.00 [ 0.11 | 0.00 0.00 0.20
21st 0.00 { 0.21 | 0.28 [ 0.00 [ 0.00 [ 1.21 [ 1.97 [ 0.00 [ 0.00 [ 0.00 0.00 0.02
22nd [ 0.10 [ 0.00 [ 0.20 | 0.00 -- 0.01 [ 0.00 [ 0.00 [ 0.58 [ 0.00 0.09 0.00
23rd 0.01 { 0.01 { 0.00 [ 0.00 [ 0.00 [ 0.76 [ 0.85 [ 0.00 [ 1.20 | 0.00 0.00 0.00
24th 0.00 [ 0.04 -- 0.00 [ 0.00 [ 0.92 [ 0.01 [ 0.04 [ 0.00 [ 0.09 0.00 0.08
25th 0.01 [ 0.00 [ 0.00 [ 0.00 -- 0.78 | 0.60 [ 0.84 [ 0.84 [ 0.09 0.00 1.33
26th 0.14 | 0.00 [ 0.00 -- 0.00 [ 0.01 [ 0.00 [ 0.30 [ 0.51 [ 0.00 0.00 0.00
27th 0.00 [ 0.00 [ 0.48 -- 0.00 [ 0.00 [ 0.00 -- -- 0.00 0.00 0.00
28th 0.00 [ 0.00 [ 0.00 [ 0.00 [ 0.00 [ 0.00 [ 0.00 -- -- 0.49 0.00 0.00
29th 0.00 0.00 [ 0.00 [ 0.00 0.00 | 2.23 [ 2.05 [ 0.38 0.00 0.00
30th 0.00 0.00 0.00 0.00 [ 1.50 0.00 0.00 0.00
31st 0.00 -- 0.00 0.00 0.00

(Monthly Figures) Year's Rainfall Total: 50.97
SUM 134 | 196 | 129 | 314 | 1.21 | 819 | 6.48 | 6.59 | 8.00 | 3.27 5.99 3.51
MAX | 050 [ 1.01 | 048 [ 2.60 [ 1.10 [ 3.85 | 2.16 | 2.23 | 2.05 | 1.85 1.59 1.33
MIN 0.00 [ 0.00 [ 0.00 { 0.00 [ 0.00 [ 0.00 [ 0.00 [ 0.00 [ 0.00 [ 0.00 0.00 0.00
AVG 0.05 | 0.08 | 0.05 | 0.12 [ 0.04 [ 0.30 [ 0.24 | 0.26 | 0.32 | 0.12 0.20 0.13

Note:"--" denotes missing data
(Shellfish Management Areas 14, 15, 16A, 16B, 17, 18, 19)






